Current role of mammalian sirtuins in DNA repair.
Cellular DNA is constantly challenged by damage-inducing factors derived from exogenous or endogenous sources. Thus, to protect against DNA damage, cells have evolved complex and finely regulated mechanisms collectively known as DNA-damage response (DDR). However, DNA repair in eukaryotes does not occur merely in naked DNA but also within a highly organized and compacted chromatin environment, which ultimately participates in regulating DDR pathways. Thus, remodelling of the chromatin surrounding areas containing damaged DNA is required to allow access to the DNA repair machinery, as well as post-translational modifications in many repair factors to recruit and activate them at the damaged site. Notably, proteins such as sirtuins, which are NAD+-dependent deacetylases, have evolved to modulate multiple repair pathways through deacetylation of some repair factors, influencing chromatin accessibility or indirectly modulating cell cycle and preventing oxidative stress. In this way, the purpose of this review is to summarize the recent knowledge that links sirtuins with DNA repair, with a particular emphasis on the molecular mechanisms associated with coordination and regulation of this vital process.